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ARRAY SUBSTRATE AND
MANUFACTURING METHOD THEREOF,
AND DISPLAY DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

The present disclosure is a U.S. National Stage Applica-
tion under 35 U.S.C. § 371 of International Patent Applica-
tion No. PCT/CN2021/115955, filed on Sep. 1, 2021, which
is based on and claims priority to China Patent Application
No. 202011189386.7 filed on Oct. 30, 2020, the disclosure
of both which are incorporated by reference herein in their
entireties.

TECHNICAL FIELD

The present disclosure relates to an array substrate and a
manufacturing method thereof, and a display device.

BACKGROUND

With the rapid development of display technology, the
requirement for the resolution of a liquid crystal display
device, for example a television, is raised, the liquid crystal
display device of 8K resolution gradually becomes a
research hotspot.

With the improvement of the resolution of the liquid
crystal display device, the liquid crystal display device has
an increased number of sub-pixels, and a downsized single
sub-pixel.

SUMMARY

According to one aspect of the embodiments of the
present disclosure, an array substrate is provided. The array
substrate comprises a first base substrate, a plurality of data
lines, and a plurality of sub-pixels connected to the plurality
of data lines, at least one of the plurality of sub-pixels
comprising: a first insulating layer located on one side of the
first base substrate; a gate located between the first base
substrate and the first insulating layer; an active layer
located on one side of the first insulating layer away from the
gate; a pixel electrode located on one side of the first
insulating layer away from the first base substrate; a first
electrode located on one side of the active layer and the pixel
electrode away from the first base substrate, wherein the first
electrode is connected to the active layer and in contact with
the pixel electrode; a second electrode spaced apart from the
first electrode, and connected to the active layer and a data
line of the plurality of data lines; a second insulating layer
located on one side of the pixel electrode, the first electrode
and the second electrode away from the first base substrate,
and defining a first opening, wherein an orthographic pro-
jection of the first opening on the first base substrate partially
overlaps with an orthographic projection of the pixel elec-
trode on the first base substrate, and partially overlaps with
an orthographic projection of the first electrode on the first
base substrate; a connection electrode in contact with the
pixel electrode and the first electrode through the first
opening; and a common electrode located on one side of the
second insulating layer away from the pixel electrode and
spaced apart from the connection electrode.

In some embodiments, common electrodes of a part of the
plurality of sub-pixels are connected to each other, and
common electrodes of remaining sub-pixels of the plurality
of sub-pixels are spaced apart from each other.
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In some embodiments, the plurality of sub-pixels com-
prises a plurality of columns of sub-pixels, the part of the
sub-pixels comprises at least one column of sub-pixels of the
plurality of columns of sub-pixels, each column of sub-
pixels of the at least one column of sub-pixels comprises two
adjacent sub-pixels, and two common electrodes of the two
adjacent sub-pixels are connected through a common elec-
trode connector.

In some embodiments, the plurality of sub-pixels com-
prises a plurality of rows of sub-pixels, and two gates of two
adjacent sub-pixels in each row of sub-pixels of the plurality
of rows of sub-pixels are connected through a gate connec-
tor, wherein the gate connector partially overlaps with the
common electrode connector and the data line.

In some embodiments, the data line extends in a first
direction and comprises: a first data line portion not over-
lapping with the gate connector; and a second data line
portion adjacent to the first data line portion and partially
overlapping with the gate connector, wherein a length of the
second data line portion in a second direction perpendicular
to the first direction is greater than a length of the first data
line portion in the second direction.

In some embodiments, an angle between an extending
direction of the gate connector and the first direction is
greater than or equal to 45 degrees and smaller than 90
degrees.

In some embodiments, a ratio of the length of the second
data line portion in the second direction to the length of the
first data line portion in the second direction is greater than
1 and smaller than or equal to 1.4.

In some embodiments, the plurality of columns of sub-
pixels comprises a plurality of columns of first sub-pixels
configured to emit light of a first color, a plurality of
columns of second sub-pixels configured to emit light of a
second color, and a plurality of columns of third sub-pixels
configured to emit light of a third color, two adjacent
columns of third sub-pixels of the plurality of columns of
third sub-pixels are spaced apart by one column of first
sub-pixels of the plurality of columns of first sub-pixels and
one column of second sub-pixels of the plurality of columns
of'second sub-pixels, and the first color, the second color and
the third color are different from each other; and the at least
one column of sub-pixels comprises two or more columns of
third sub-pixels of the plurality of columns of third sub-
pixels.

In some embodiments, two adjacent rows of third sub-
pixels in the two or more rows of third sub-pixels are spaced
apart by one column of third sub-pixels other than the two
or more columns of third sub-pixels of the plurality of
columns of third sub-pixels.

In some embodiments, the two common electrodes are
integrally provided with the common electrode connector.

In some embodiments, the plurality of sub-pixels com-
prises a plurality of rows of sub-pixels; and the array
substrate further comprises a plurality of common voltage
lines connected to the plurality of rows of sub-pixels, and
each of the plurality of common voltage lines is configured
to apply a common voltage to common electrodes of a
corresponding row of sub-pixels of the plurality of rows of
sub-pixels.

In some embodiments, the array substrate further com-
prises: a first alignment layer located on one side of the
common electrode away from the first base substrate; the
second insulating layer of each sub-pixel in each row of
sub-pixels of the plurality of rows of sub-pixels defines a
second opening; and the common electrode of each sub-
pixel in each row of sub-pixels is in contact with a common
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voltage line of the plurality of common voltage lines cor-
responding to each row of sub-pixels and in contact with the
first base substrate through the second opening.

In some embodiments, the common voltage line com-
prises a first common voltage line portion, a second common
voltage line portion and a third common voltage line portion,
the third common voltage line portion is located between the
first common voltage line portion and the second common
voltage line portion, the third common voltage line portion
is adjacent to the first common voltage line portion and the
second common voltage line portion respectively, a length of
the second common voltage line portion in a first direction
perpendicular to a second direction in which the common
voltage line extends is greater than a length of the first
common voltage line portion in the first direction, and the
length of the first common voltage line portion in the first
direction is greater than a length of the third common
voltage line portion in the first direction; and the common
electrode of each sub-pixel in each row of sub-pixels is in
contact with the second common voltage line portion
through the second opening.

In some embodiments, the plurality of common voltage
lines and the gate are located in a same layer.

In some embodiments, the common electrode and the
connection electrode are located in a same layer.

In some embodiments, the common electrode comprises:
a first electrode portion having a slit, the first electrode
portion being located on one side of the connection electrode
away from the gate; and a second electrode portion adjacent
to the first electrode portion and not having a slit, the second
electrode portion being located on one side of the connection
electrode away from the data line.

According to another aspect of the embodiments of the
present disclosure, provided is a display device, comprising
the array substrate according to any one of the above
embodiments.

In some embodiments, the display device further com-
prises a color filter substrate arranged opposite to the array
substrate, the color filter substrate comprising: a second base
substrate; a black matrix and a light filter layer which are
located on one side of the second base substrate close to the
array substrate, wherein the light filter layer comprises a
plurality of light filter units, and adjacent light filter units of
the plurality of light filter units are spaced apart by the black
matrix; a planarization layer located on one side of the black
matrix and the light filter layer close to the array substrate;
and a plurality of spacers located between the planarization
layer and the array substrate, wherein an orthographic pro-
jection of each of the plurality of spacers on the second base
substrate is located within an orthographic projection of the
black matrix on the second base substrate.

In some embodiments, the plurality of sub-pixels com-
prises a plurality of columns of first sub-pixels configured to
emit light of a first color, a plurality of columns of second
sub-pixels configured to emit light of a second color, and a
plurality of columns of third sub-pixels configured to emit
light of a third color, two adjacent columns of second
sub-pixels of the plurality of columns of second sub-pixels
are spaced apart by one column of first sub-pixels of the
plurality of columns of first sub-pixels and one column of
third sub-pixels of the plurality of columns of third sub-
pixels, and the first color, the second color and the third color
are different from each other; and the plurality of spacers
comprises a plurality of columns of spacers corresponding to
the plurality of columns of second sub-pixels, an ortho-
graphic projection of each spacer in each column of spacers
of the plurality of columns of spacers on the first base
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substrate is a first projection, an orthographic projection of
the gate of a second sub-pixel in one column of second
sub-pixels of the plurality of rows of second sub-pixels
corresponding to the each column of spacers on the first base
substrate is a second projection, an orthographic projection
of the active layer of the second sub-pixel on the first
substrate is a third projection, and an orthographic projec-
tion of the data line connected to the second sub-pixel on the
first base substrate is a fourth projection, wherein the first
projection is located within the second projection, and
located on one side of the third projection away from the
fourth projection.

In some embodiments, the second color is red.

In some embodiments, a region of each first sub-pixel of
the plurality of columns of first sub-pixels, a region of each
second sub-pixel of the plurality of columns of second
sub-pixels and a region of each third sub-pixel of the
plurality of columns of third sub-pixels not covered by the
black matrix each is a light-emitting region, and an area of
the light-emitting region of each second sub-pixel is smaller
than an area of the light-emitting region of each first
sub-pixel and an area of the light-emitting region of each
third sub-pixel.

In some embodiments, the second sub-pixel further com-
prises a plurality of blocking portions, and an orthographic
projection of each of the plurality of blocking portions is
located within the orthographic projection of the black
matrix on the first base substrate, the plurality of blocking
portions comprising: a first blocking portion located on one
side of one of the plurality of spacers corresponding to the
second sub-pixel close to the pixel electrode; and a second
blocking portion located on one side of the first blocking
portion away from the one of the plurality of spacers,
wherein a height of the second blocking portion is greater
than a height of the first blocking portion.

In some embodiments, a region of the second sub-pixel
not covered by the black matrix is a light-emitting region;
the first blocking portion and the second blocking portion
are located on a first side of the light-emitting region; and the
plurality of blocking portions further comprises a third
blocking portion located on a second side of the light-
emitting region, wherein the second side is opposite to the
first side.

In some embodiments, the first blocking portion com-
prises a first layer, a second layer, a third layer, a fourth layer
and a fifth layer sequentially arranged on the one side of the
first base substrate; at least one of the second blocking
portion or the third blocking portion comprises a sixth layer,
a seventh layer, an eighth layer, a ninth layer, a tenth layer
and an eleventh layer sequentially arranged on the one side
of the first base substrate; and the first layer, the seventh
layer and the first insulating layer are located in a same layer,
the second layer, the eighth layer and the pixel electrode are
located in a same layer, the third layer, the ninth layer and
the first electrode are located in a same layer, the fourth
layer, the tenth layer and the second insulating layer are
located in a same layer, the fifth layer, the eleventh layer and
the common electrode are located in a same layer, and the
sixth layer and the gate are located in a same layer.

According to still another aspect of the embodiments of
the present disclosure, provided is a manufacturing method
of an array substrate, comprising forming a plurality of data
lines and a plurality of sub-pixels on one side of a first base
substrate, wherein forming at least one of the plurality of
sub-pixels comprises: forming a gate on the one side of the
first base substrate; forming a first insulating layer on one
side of the gate away from the first base substrate; forming
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an active layer on one side of the first insulating layer away
from the gate; forming a pixel electrode on one side of the
first insulating layer away from the first base substrate;
forming a first electrode and a second electrode, wherein the
first electrode is located on one side of the active layer and
the pixel electrode away from the first base substrate,
connected to the active layer, and in contact with the pixel
electrode, and the second electrode is spaced apart from the
first electrode and connected to the active layer and a data
line of the plurality of data line; forming a second insulating
layer on one side of the pixel electrode, the first electrode
and the second electrode away from the first base substrate,
wherein the second insulating layer defines a first opening,
an orthographic projection of the first opening on the first
base substrate partially overlaps with an orthographic pro-
jection of the pixel electrode on the first base substrate, and
partially overlaps with an orthographic projection of the first
electrode on the first base substrate; and forming a connec-
tion electrode and a common electrode spaced apart from the
connection electrode, wherein the connection electrode is in
contact with the pixel electrode and the first electrode
through the first opening, and the common electrode is
located on one side of the second insulating layer away from
the pixel electrode.

In some embodiments, forming the second insulating
layer comprises: forming an insulating material layer cov-
ering the pixel electrode, the first electrode and the second
electrode; forming a mask with a third opening on one side
of the insulating material layer away from the first base
substrate; and patterning the insulating material layer using
the mask to obtain the second insulating layer.

Other features, aspects and advantages of the present
disclosure will become apparent from the following detailed
description of exemplary embodiments of the present dis-
closure with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE
ACCOMPANYING DRAWINGS

The accompanying drawings, which constitute part of this
specification, illustrate exemplary embodiments of the pres-
ent disclosure and, together with this specification, serve to
explain the principles of the present disclosure.

The present disclosure may be more clearly understood
from the following detailed description with reference to the
accompanying drawings, in which:

FIG. 1A is a schematic structural view showing an array
substrate according to an embodiment of the present disclo-
sure;

FIG. 1B is a partially enlarged schematic view showing
the array substrate shown in FIG. 1A;

FIG. 2A is a schematic cross-sectional view taken along
A-A' shown in FIG. 1B;

FIG. 2B is a schematic cross-sectional view taken along
B-B' shown in FIG. 1B;

FIG. 2C is a schematic cross-sectional view taken along
C-C' shown in FIG. 1A,

FIG. 3 is a schematic structural view showing a display
device according to an embodiment of the present disclo-
sure;

FIG. 4 is a schematic cross-sectional view taken along
D-D' shown in FIG. 1B;

FIG. 5 is a schematic flowchart showing a manufacturing
method of a sub-pixel according to an embodiment of the
present disclosure;
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FIGS. 6 to 8 are schematic structural views showing a
shift register unit according to some embodiments of the
present disclosure.

It should be understood that the dimensions of various
parts shown in the accompanying drawings are not neces-
sarily drawn according to actual proportional relations. In
addition, the same or similar components are denoted by the
same or similar reference signs.

DETAILED DESCRIPTION

Various exemplary embodiments of the present disclosure
will now be described in detail with reference to the accom-
panying drawings. The following description of the exem-
plary embodiments is merely illustrative and is in no way
intended as a limitation to the present disclosure, its appli-
cation or use. The present disclosure may be implemented in
many different forms, which are not limited to the embodi-
ments described herein. These embodiments are provided to
make the present disclosure thorough and complete, and
fully convey the scope of the present disclosure to those
skilled in the art. It should be noticed that: relative arrange-
ment of components and steps, material composition,
numerical expressions, and numerical values set forth in
these embodiments, unless specifically stated otherwise,
should be explained as merely illustrative, and not as a
limitation.

The use of the terms “first”, “second” and similar words
in the present disclosure do not denote any order, quantity,
or importance, but are merely used to distinguish between
different parts. A word such as “comprise”, “have” or
variants thereof means that the element before the word
covers the element(s) listed after the word without excluding
the possibility of also covering other elements. The terms
“up”, “down”, or the like are used only to represent a relative
positional relationship, and the relative positional relation-
ship may be changed correspondingly if the absolute posi-
tion of the described object changes.

In the present disclosure, when it is described that a
specific component is disposed between a first component
and a second component, there may be an intervening
component between the specific component and the first
component or between the specific component and the
second component. When it is described that a specific part
is connected to other parts, the specific part may be directly
connected to the other parts without an intervening part, or
not directly connected to the other parts with an intervening
part.

Unless otherwise defined, all terms (including technical
and scientific terms) used herein have the same meanings as
the meanings commonly understood by one of ordinary skill
in the art to which the present disclosure belongs. It should
also be understood that terms as defined in general diction-
aries, unless explicitly defined herein, should be interpreted
as having meanings that are consistent with their meanings
in the context of the relevant art, and not to be interpreted in
an idealized or extremely formalized sense.

Techniques, methods, and apparatus known to those of
ordinary skill in the relevant art may not be discussed in
detail, but where appropriate, these techniques, methods,
and apparatuses should be considered as part of this speci-
fication.

The inventors have noticed that, as a sub-pixel is down-
sized, the sub-pixel has a reduced storage capacitance,
which results in that the sub-pixel tends to be subjected to
interference by a leakage current of a thin film transistor in
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the sub-pixel and a capacitive coupling effect between the
sub-pixel and a data line, thereby producing vertical cross-
talk.

FIG. 1A is a schematic structural view showing an array
substrate according to an embodiment of the present disclo-
sure.

As shown in FIG. 1A, the array substrate TA comprises a
first base substrate 100, a plurality of data lines DL, and a
plurality of sub-pixels 10 connected to the plurality of data
lines DL. For example, the sub-pixels 10 connected to a
same data line DL of the plurality of sub-pixels 10 are
located on a same side of the data line DL, that is, a same
column of sub-pixels 10 are connected to a same data line
DL.

FIG. 1B is a partially enlarged schematic view showing
the array substrate shown in FIG. 1A. FI1G. 2A is a schematic
cross-sectional view taken along A-A' shown in FIG. 1B;
FIG. 2B is a schematic cross-sectional view taken along
B-B' shown in FIG. 1B.

The structure of the sub-pixel 10 according to some
embodiments of the present disclosure will be introduced
below in conjunction with FIGS. 1B, 2A and 2B. The
structure of at least one of the plurality of sub-pixels 10 in
the array substrate TA may be the structure of the sub-pixel
10 described hereinafter. In some embodiments, the struc-
ture of each sub-pixel 10 in the array substrate TA may be
the structure of the sub-pixel 10 described hereinafter.

Referring to FIGS. 1B, 2A and 2B, the sub-pixel 10
comprises a gate 101, a first insulating layer 102, an active
layer 103, a pixel electrode 104, a first electrode 105, a
second electrode 106, a second insulating layer 107, a
connection electrode 108 and a common electrode 109.

The gate 101 is located on one side of the first base
substrate 100, as shown in FIG. 2A. Here, the gate 101 is
shown to be located on the upper side of the first base
substrate 100. The first base substrate 100 may be, for
example, a glass substrate or the like. The material of the
gate 101 may comprise, for example, metal such as alumi-
num or copper.

The first insulating layer 102 is located on one side of the
first base substrate 100, and the gate 101 is located between
the first base substrate 100 and the first insulating layer 102,
as shown in FIG. 2A. It should be understood that, the first
insulating layer 102 also covers part of the first base sub-
strate 100, as shown in FIG. 2B. As some implementations,
the material of the first insulating layer 102 may comprise
silicon oxide, silicon nitride (for example, SiNx), silicon
oxynitride, or the like.

The active layer 103 is located on one side of the first
insulating layer 102 away from the gate 101, as shown in
FIG. 2A. For example, the material of the active layer 103
may comprise a semiconductor material such as amorphous
silicon, low-temperature polysilicon, or oxide semiconduc-
tor. In some embodiments, the material of the active layer
103 may comprise a P-type semiconductor material.

The pixel electrode 104 is located on one side of the first
insulating layer 102 away from the first base substrate 100,
as shown in FIG. 2B. In addition, for example, the pixel
electrode 104 is spaced apart from the active layer 103, as
shown in FIG. 1B. As some implementations, the material of
the pixel electrode 104 may comprise a transparent material
such as indium tin oxide (ITO). It should be understood that,
in the present disclosure, the expression of “a member A is
spaced apart a member B” means that the member A is
insulated from the member B.

The first electrode 105 is located on one side of the active
layer 103 and the pixel electrode 104 away from the first
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base substrate 100, as shown in FIGS. 2A and 2B. Referring
to FIG. 2A, the first electrode 105 is connected to the active
layer 103. For example, the first electrode 105 may be in
contact with the active layer 103. Referring to FIG. 2B, the
first electrode 105 is in contact with the pixel electrode 104.

The second electrode 106 is spaced apart from the first
electrode 105, as shown in FIGS. 1B and 2A. The second
electrode 106 is connected to the active layer 103. For
example, the second electrode 106 is in contact with the
active layer 103. In addition, the second electrode 106 is also
connected to one of the plurality of data lines DL. For
example, the second electrode 106 may be integrally pro-
vided with the connected data line DL. Here, one of the first
electrode 105 and the second electrode 106 is a source, and
the other is a drain. For example, the first electrode 105 is a
drain, and the second electrode 106 is a source.

The second insulating layer 107 covers the pixel electrode
104, the first electrode 105 and the second electrode 106, as
shown in FIGS. 2A and 2B. Referring to FIGS. 1B and 2B,
the second insulating layer 107 defines a first opening V1.
The orthographic projection of the first opening V1 on the
first base substrate 100 partially overlaps with the ortho-
graphic projection of the pixel electrode 104 on the first base
substrate 100, and partially overlaps with the orthographic
projection of the first electrode 105 on the first base substrate
100. In other words, the first opening V1 exposes a part of
the pixel electrode 104 and exposes a part of the first
electrode 105. That is, a part of the orthographic projection
of the first opening V1 on the first base substrate 100 (for
example, referred to as a first part) overlaps with the
orthographic projection of the pixel electrode 104 on the first
base substrate 100 and does not overlap with the ortho-
graphic projection of the first electrode 105 on the first base
substrate 100; the other part of the orthographic projection
of the first opening V1 on the first base substrate 100 (for
example, referred to as a second part) overlaps with the
orthographic projection of the first electrode 105 on the first
base substrate 100. It should be understood that, although
the area of the first part of the orthographic projection of the
first opening V1 on the first base substrate 100 shown in
FIG. 1B is larger than the area of the second part, this is not
limitative. For example, the area of the first part of the
orthographic projection of the first opening V1 on the first
base substrate 100 may also be smaller than or equal to the
area of the second part. As some implementations, the
material of the first insulating layer 102 may comprise
silicon oxide, silicon nitride (for example, SiNx), silicon
oxynitride, or the like.

The connection electrode 108 is in contact with the pixel
electrode 104 and the first electrode 105 through the first
opening V1, as shown in FIG. 2B. In other words, the
connection electrode 108 is located at least partially in the
first opening V1, in contact with the exposed portion of the
pixel electrode 104 and in contact with the exposed portion
of the first electrode 105. As some implementations, the
material of the connection electrode 108 may comprise a
transparent material such as ITO.

The common electrode 109 is located on one side of the
second insulating layer 107 away from the pixel electrode
104, and spaced apart from the connection electrode 108, as
shown in FIGS. 1B and 2B. As some implementations, the
material of the connection electrode 108 may comprise a
transparent material such as indium tin oxide.

In some embodiments, the common electrode 109 and the
connection electrode 108 are located in a same layer. It
should be noted that, in the embodiments of the present
disclosure, the expression of “a plurality of members is
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located in a same layer” means that the plurality of members
is formed by patterning a same material layer. For example,
the materials of the common electrode 109 and the connec-
tion electrode 108 each comprise indium tin oxide. In some
embodiments, by patterning a same indium tin oxide mate-
rial layer, the common electrode 109 and the connection
electrode 108 spaced apart from each other may be formed.

In the above embodiments, on one hand, the distance
between the pixel electrode 104 and the common electrode
109 is reduced, which increases the storage capacitance of
the sub-pixel 10 and reduces the vertical crosstalk of the
array substrate. On the other hand, the first electrode 105 is
in contact with the pixel electrode 104, and both the first
electrode 105 and the pixel electrode 104 are in contact with
the connection electrode 108 in the first opening V1, which
increases a contact area between the first electrode 105 and
the pixel electrode 104 and reduces a resistance between the
first electrode 105 and the pixel electrode 104, thereby
improving the driving capability of the sub-pixel 10 and
improving the display effect of the array substrate.

In some embodiments, the array substrate of the above
embodiments may be manufactured by using masks avail-
able without additionally increasing the number of masks,
thereby facilitating the implementation of the process.

In some embodiments, referring to FIG. 1A, the common
electrode 109 of the sub-pixel 10 may comprise a first
common electrode portion 109A and a second common
electrode portion 109B adjacent to the first common elec-
trode portion 109A. The first common electrode portion
109A is located on one side of the connection electrode 108
away from the gate 101, for example an upper side; and the
second common electrode portion 109B is located on one
side of the connection electrode 108 away from the data line
DL connected to the sub-pixel 10, for example a left side.
Here, the second common electrode portion 109B may be
considered to protrude outward with respect to the first
common electrode portion 109A. The first common elec-
trode portion 109A has a slit SL, and the second common
electrode portion 109B does not have a slit. In this way, the
luminous efficiency of the sub-pixel 10 is improved, and the
capacitance between the pixel electrode 104 and the com-
mon electrode 109 is further increased, thereby further
reducing the vertical crosstalk of the array substrate.

In some embodiments, the common electrodes 109 of a
part of the plurality of sub-pixels 10 are connected to each
other, and the common electrodes 109 of the remaining
sub-pixels 10 are spaced apart from each other. In this way,
it is favorable for improving the uniformity of the common
voltage applied on the common electrodes 109 to improve
the display uniformity of the array substrate.

In some embodiments, the plurality of sub-pixels 10
comprise a plurality of columns of sub-pixels. At least one
column of sub-pixels of the plurality of columns of sub-
pixels comprises two adjacent sub-pixels, and two common
electrodes 109 of the two adjacent sub-pixels are connected
to each other. That is, the part of the sub-pixels 10 above
may comprise at least one column of sub-pixels of the
plurality of columns of sub-pixels. In the at least one column
of sub-pixels, two common electrodes 109 of two adjacent
sub-pixels 10 in each column of sub-pixels are connected
through a common electrode connector CCL.

For example, referring to FIG. 1A, the plurality of col-
umns of sub-pixels may comprise a plurality of columns of
first sub-pixels P1 configured to emit light of a first color, a
plurality of columns of second sub-pixels P2 configured to
emit light of a second color, and a plurality of columns of
third sub-pixels P3 configured to emit light of a third color.
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Here, two adjacent columns of third sub-pixels P3 of the
plurality of columns of third sub-pixels P3 are spaced apart
by one column of first sub-pixels P1 of the plurality of
columns of first sub-pixels P1 and one column of second
sub-pixels of the plurality of columns of second sub-pixels
P2. For example, in the plurality of columns of sub-pixels,
the first column of sub-pixels P1, the second column of
sub-pixels P2, and the third column of sub-pixels P3 in order
are repeatedly arranged. The first color, the second color and
the third color are different from each other. In some
embodiments, one of the first color, the second color, and the
third color is red, and the other two are green and blue. For
example, the second color is red, one of the first color and
the third color is blue, and the other of the first color and the
third color is green.

In some embodiments, the common electrodes 109 of
each column of third sub-pixels P3 of two or more columns
of third sub-pixels P3 are connected to each other, while the
common electrodes 109 of other columns of sub-pixels are
spaced apart from each other. For example, the third sub-
pixel P3 may be a blue sub-pixel or a green sub-pixel.
Referring to FIG. 1A, in each column of third sub-pixels P3,
two common electrodes 109 of two adjacent sub-pixels 10
are connected through a common electrode connector CCL.
In some embodiments, the two adjacent common electrodes
109 are integrally provided with the common electrode
connector CCL. For example, the common electrode con-
nector CCL. may be formed at the same time during the
process of forming the common electrode 109. For example,
the common electrode 109 may be formed to be integrated
with the common electrode connector CCL by patterning a
same material layer.

In some embodiments, in the two or more columns of
third sub-pixels P3 in which the common electrodes 109 of
each column of third sub-pixels P3 are connected to each
other, two adjacent columns of third sub-pixels P3 are
spaced apart by one column of third sub-pixels P3 of the
plurality of columns of third sub-pixels P3. Here, the one
column of third sub-pixels P3 of the plurality of columns of
third sub-pixels P3 are one column of third sub-pixels P3
other than the two or more columns of third sub-pixels P3 in
which the common electrodes 109 are connected to each
other. That is, the common electrodes 109 in the one column
of third sub-pixels P3 are spaced apart from each other. For
example, the plurality of columns of third sub-pixels P3
comprise a first column of third sub-pixels P3, a second
column of third sub-pixels P3, and a third column of third
sub-pixels P3 arranged from left to right. The common
electrodes 109 of each column of third sub-pixels P3 in the
first column of sub-pixels P3 and the third column of
sub-pixels P3 are connected to each other, and the common
electrodes 109 of the second column of third sub-pixels P3
are spaced apart from each other. In this way, the display
uniformity of the array substrate is improved, and an exces-
sive coupling capacitance between too many common elec-
trode connectors CCL and other metal layers is prevented,
thereby further improving the display effect of the array
substrate.

In some embodiments, referring to FIG. 1A, the plurality
of sub-pixels 10 comprises a plurality of rows of sub-pixels,
for example R1 row of sub-pixels, and R2 row of sub-pixels,
etc. It should be understood that, FIG. 1A only schematically
shows two rows of sub-pixels. The two gates 101 of two
adjacent sub-pixels 10 in each row of sub-pixels of the
plurality of rows of sub-pixels are connected through a gate
connector GCL. Here, the orthographic projection of the
gate connector GCL on the first substrate 100 partially
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overlaps with the orthographic projection of the common
electrode connector CCL on the first substrate 100, and
partially overlaps with the orthographic projection of the
data line DL on the first substrate 100.

The inventors have also noticed that, the data line DL may
fracture at the position overlapping with the gate connector
GCL, which may affect the display effect of the array
substrate. Accordingly, the embodiments of the present
disclosure further provide the following solutions.

In some embodiments, the data line DL extends along a
first direction (for example, a column direction). Referring
to FIG. 1B, the data line DI may comprise a first data line
portion DL.11 and a second data line portion DI.12 adjacent
to the first data line portion DL11. Here, the first data line
portion DL11 does not overlap with the gate connector GCL,,
and the second data line portion D12 partially overlaps
with the gate connector GCL. In addition, the length [.2 of
the second data line portion DIL12 in a second direction (for
example, a row direction) perpendicular to the first direction
is greater than the length L1 of the first data line portion
DL11 in the second direction. In this way, the region of the
data line DL overlapping with the gate connector GCL is
increased, thereby reducing the possibility of fracture of the
data line DL at the position overlapping with the gate
connector GCL.

It should be understood that, in the present disclosure, the
expression of “a member A is adjacent to a member B” can
be understood as the member A is neighboring to the
member B and connected to the member B. In some embodi-
ments, the member A and the member B may be provided
integrally. In this case, the member A and the member B are
different parts of a same member.

As some implementations, the ratio of the length [.2 of the
second data line portion DL.12 in the second direction to the
length L1 of the first data line portion DL11 in the second
direction is greater than 1 and smaller than or equal to 1.4,
for example, 1.2, 1.3, etc. As some implementations, 1.2 is
1 to 2 microns greater than L1, for example, 1.2 is 1 micron,
1.5 microns, 1.18 microns, or 2 microns greater than L1. In
this way, the possibility of fracture of the data line DL at the
position overlapping with the gate connector GCL is
reduced, and an excessive coupling capacitance between a
too wide data line DL and the surrounding metal is pre-
vented.

In other embodiments, the extending direction of the gate
connector GCL is not perpendicular to and not parallel to the
first direction in which the data line DL extends. For
example, the angle between the extending direction of the
gate connector GCL and the first direction in which the data
line DL extends is greater than or equal to 45 degrees and
smaller than 90 degrees, for example 60 degrees, 80 degrees,
etc. In this way, the region where the gate connector GCL
overlaps with the data line DL is enlarged, thereby reducing
the possibility of fracture of the data line DL at the position
overlapping with the gate connector GCL.

In still other embodiments, the length 1.2 of the second
data line portion DL.12 in the second direction perpendicular
to the first direction in which the data line DL extends is
greater than the length L1 of the first data line portion DL.11
in the second direction, and the extension direction of the
gate connector GCL is not perpendicular to and not parallel
to the first direction in which the data line DL extends. In this
way, the possibility of fracture of the data line DL at the
position overlapping with the gate connector GCL is further
reduced.

In some embodiments, referring to FIG. 1A, the array
substrate further comprises a plurality of common voltage
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lines 11 connected to a plurality of rows of sub-pixels. Each
of the plurality of common voltage lines 11 is configured to
apply a common voltage to common electrodes of a corre-
sponding row of sub-pixels of the plurality of rows of
sub-pixels. For example, the number of the plurality of
common voltage lines 11 is the same as the number of rows
of the plurality of rows of sub-pixels, and one common
voltage line 11 corresponds to one row of sub-pixels. In this
case, each common voltage line 11 applies a common
voltage to common electrodes of one corresponding row of
sub-pixels.

In some embodiments, the orthographic projection of the
common voltage line 11 on the first base substrate 100 does
not overlap with the orthographic projection of the pixel
electrode 104 on the first base substrate 100.

The inventors have also noticed that, the connection
manner of the common voltage line 11 and the common
electrode 109 may affect the thickness uniformity of an
alignment layer, thereby affecting the display uniformity of
the array substrate. Accordingly, the embodiments of the
present disclosure also provide the following solutions.

FIG. 2C is a schematic cross-sectional view taken along
C-C' shown in FIG. 1A.

As shown in FIG. 2C, in some embodiments, the array
substrate TA further comprises a first alignment layer 12.
The first alignment layer 12 is located on one side of the
common electrode 109 away from the first base substrate
100. As some implementations, the material of the first
alignment layer 12 may comprise polyimide (PI).

The second insulating layer 107 of each sub-pixel 10 in
each row of sub-pixels of the plurality of rows of sub-pixels
defines a second opening V2, as shown in FIG. 1A. The
common electrode 109 of each sub-pixel 10 in each row of
sub-pixels is in contact with one common voltage line 11 of
the plurality of common voltage lines 11 corresponding to
each row of sub-pixels through the second opening V2 and
is in contact with the first base substrate 100 through the
second opening V2. In some embodiments, the plurality of
common voltage lines 11 is located in a same layer as the
gate 101.

It should be understood that, for a certain row of sub-
pixels, the second opening V2 of each sub-pixel 10 exposes
apart of the common electrode line 11 corresponding to this
row of sub-pixels and exposes apart of the first base sub-
strate 100, as shown in FIG. 2C. The common electrode 109
is partially located in the second opening V2, and in contact
with the exposed portion of the common electrode line 11
and the exposed portion of the first base substrate 100.

In the above embodiments, the common electrode 109 is
in contact with both the common voltage line 11 and the first
base substrate 100 through the second opening V2. Com-
pared with the common electrode 109 only in contact with
the common voltage line 11 through the second opening V2
(i.e., the second opening V2 exposes only a part of the
common voltage line 11), such a structure is favorable for
liquid of forming first alignment layer 12 to flow into the
second opening V2, and allows a more uniform flow of the
liquid, thereby making the thickness of the first alignment
layer 12 more uniform and further improving the display
uniformity of the array substrate.

The inventors have noticed that, in some cases, the
position of the second opening V2 may deviate from a
desired position. In this case, the common electrode 109
may only be in contact with the first base substrate 100
through the second opening V2 but cannot be in contact with
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a corresponding common voltage line 11. In view of this, the
embodiments of the present disclosure propose the follow-
ing solutions.

In some embodiments, referring to FIG. 1A, the common
voltage line 11 connected to each row of sub-pixels 10
comprises a first common voltage line portion 111, a second
common voltage line portion 112 and a third common
voltage line portion 113. The third common voltage line
portion 113 is located between the first common voltage line
portion 111 and the second common voltage line portion
112, and adjacent to the first common voltage line portion
111 and the second common voltage line portion 112 respec-
tively. The length [.4 of the second common voltage line
portion 112 in the first direction perpendicular to the second
direction in which the common voltage line 11 extends is
greater than the length L3 of the first common voltage line
portion 111 in the first direction, and the length [.3 of the first
common voltage line portion 111 in the first direction is
greater than the length L5 of the third common voltage line
portion 113 in the first direction. The common electrode 109
of each sub-pixel 10 in each row of sub-pixels is in contact
with the second common voltage line portion 112 through
the second opening V2.

In this way, a wider second common voltage line portion
112 is more favorable for ensuring that the common elec-
trode 109 is in contact with the common voltage line 11. In
addition, since the third common voltage line portion 113 is
relatively narrower than the first common voltage line
portion 111 and the second common voltage line portion
112, it is more favorable for ensuring that the common
electrode 109 is in contact with the first base substrate 100.
Therefore, such a structure is more favorable for the com-
mon electrode 109 to be in contact with both the first base
substrate 100 and the common voltage line 11.

In some embodiments, the common voltage line 11 fur-
ther comprises a fourth common voltage line portion 114
overlapping with the data line DL, the fourth common
voltage line portion 112 is adjacent to the second common
voltage line portion 112. The length L6 of the fourth
common voltage line portion 114 in the first direction is
smaller than the length [.4 of the second common voltage
line portion 112 in the first direction. As such, the coupling
capacitance between the common voltage line 11 and the
data line DL is reduced.

The embodiments of the present disclosure further pro-
vide a display device comprising the array substrate accord-
ing to any one of the above embodiments. In some embodi-
ments, the display device may be any product or component
with a display function, for example, a display panel, a
mobile terminal, a television, a monitor, a notebook com-
puter, a digital photo frame, a navigator, or an electronic
paper. For example, the display device may have a size of 55
inches, 65 inches, 75 inches, etc., and may have a resolution
of 4K, 8K or higher.

FIG. 3 is a schematic structural view showing a display
device according to an embodiment of the present disclo-
sure.

As shown in FIG. 3, the display device comprises an array
substrate TA and a color filter substrate TB opposite to the
array substrate TA. The color filter substrate TB comprises
a second base substrate 200, a black matrix 201, a light filter
layer 202, a planarization layer 203 and a plurality of spacers
204. It should be understood that, liquid crystal is provided
between the array substrate TA and the color filter substrate
TB.

The second base substrate 200 may be, for example, a
glass substrate. Both the black matrix 201 and the light filter
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layer 202 are located on one side of the second base
substrate 200 close to the array substrate TA. FIG. 1A shows
the black matrix 201 in dashed lines. It should be understood
that, the region of the sub-pixel 10 not covered by the black
matrix 201 is a light-emitting region.

The light filter layer 202 comprises a plurality of light
filter units, for example, a red light filter unit R, a green light
filter unit G, and a blue light filter unit B. Adjacent light filter
units of the plurality of light filter units are spaced apart by
the black matrix 201. For example, the red light filter unit R
and the green light filter unit G are spaced apart by the black
matrix 201, and the green light filter unit G and the blue light
filter unit B are spaced apart by the black matrix 201.

The planarization layer 203 is located on one side of the
black matrix 201 and the light filter layer 202 close to the
array substrate TA. For example, the material of the planar-
ization layer 203 comprises resin, photoresist, or the like.

The plurality of spacers 204 is located between the
planarization layer 203 and the array substrate TA. The
orthographic projection of each of the plurality of spacers
204 on the second base substrate 200 is located within the
orthographic projection of the black matrix 201 on the
second base substrate 100. For example, the material of the
spacer 204 may comprise resin or photoresist.

The inventors have noticed that, the spacers 204 may
move under the effect of an external force, thereby causing
damage to the array substrate TA. For example, it is possible
to cause damage to the first alignment layer 12 of the array
substrate TA, thereby affecting the display effect of the
display device. Since the orthographic projection of the
spacer 204 on the second base substrate 100 is within the
orthographic projection of the black matrix 201 on the
second base substrate 100, even if the spacer 204 moves, as
long as the spacer 204 is covered by the black matrix 201,
the display effect of the display device will not be adversely
affected. Therefore, such a structure is favorable for reduc-
ing the adverse effect of the movement of the spacer 204 on
the display effect of the display device.

In some embodiments, a region of each first sub-pixel in
the plurality of columns of first sub-pixels P1 not covered by
the black matrix 201, a region of each second sub-pixel in
the plurality of columns of second sub-pixels P2 not covered
by the black matrix 201, and a region of each third sub-pixel
in the plurality of columns of third sub-pixels P3 not covered
by the black matrix 201 each is a light-emitting region. The
area of the light-emitting region of each second sub-pixel is
smaller than the area of the light-emitting region of each first
sub-pixel and the area of the light-emitting region of each
third sub-pixel.

In some embodiments, the color filter substrate TB further
comprises a second alignment layer 205 located on one side
of the planarization layer 203 close to the array substrate TA
and on the surface of the spacer 204. As some implemen-
tations, the material of the second alignment layer 205 may
comprise polyimide (PI).

In some embodiments, the plurality of sub-pixels 10
comprises a plurality of columns of first sub-pixels P1
configured to emit light of a first color, a plurality of
columns of second sub-pixels P2 configured to emit light of
a second color, and a plurality of columns of third sub-pixels
P3 configured to emit light of a third color. Two adjacent
columns of second sub-pixels P2 of the plurality of columns
of second sub-pixels P2 are spaced apart by one column of
first sub-pixels P1 of the plurality of columns of first
sub-pixels P1 and one column of third sub-pixels P3 of the
plurality of columns of third sub-pixels P3. The plurality of
spacers 204 comprises a plurality of columns of spacers
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corresponding to the plurality of columns of second sub-
pixels P2. For example, the number of columns of the
plurality of columns of second sub-pixels P2 is the same as
the number of columns of the plurality of columns of
spacers, that is, one column of second sub-pixels P2 corre-
sponds to one column of spacers.

For the ease of description, the orthographic projection of
each spacer 204 in each column of spacers of the plurality
of columns of spacers on the first base substrate 100 is
defined as a first projection, and the orthographic projection
of the gate 101 of a second sub-pixel P2 in one row of
second sub-pixels P2 of the plurality of rows of second
sub-pixels P2 corresponding to each column of spacers on
the first base substrate 100 is defined as a second projection,
the orthographic projection of the active layer 103 of the
second sub-pixel P2 on the first base substrate 100 is defined
as a third projection, and the orthographic projection of the
data line DL connected to the second sub-pixel P2 on the
first base substrate 100 is defined as a fourth projection.

Referring to FIGS. 1A and 1B, in some embodiments, the
first projection of the spacer 204 is located within the second
projection of the gate 101 and located on one side of the third
projection of the active layer 103 away from the fourth
projection of the data line DL.. With such a structure, the
spacer 204 has a small adverse effect on the light emission
of the sub-pixel 10.

It should be noted that, in FIGS. 1A and 1B, the first
projection of the spacer 204 is shown to conform to the
spacer 204. Similarly, other components shown in FIGS. 1A
and 1B may also be understood as orthographic projections
of other components on the first base substrate 100. The first
projection of the spacer 204 shown in FIGS. 1A and 1B may
be understood as the orthographic projection of the surface
of the spacer 204 close to the planarization layer 203 on the
first base substrate 100.

It should also be noted that, although the shape of the first
projection of the spacer 204 shown in FIGS. 1A and 1B is
an octagonal, this is not restrictive, and the shape of the first
projection of the spacer 204 may also be circular, or other
polygons.

In some embodiments, the second color is red, that is, the
second sub-pixel P2 is a red sub-pixel. The brightness of the
red sub-pixel is smaller than the brightness of the blue
sub-pixel and the green sub-pixel. In a case where the
position of the plurality of spacers is provided to correspond
to the plurality of columns of red sub-pixels, the adverse
effect of the plurality of spacers 204 on the display device
can be reduced as much as possible.

In some embodiments, referring to FIGS. 1A and 1B, each
second sub-pixel P2 in each column of second sub-pixels
further comprises a plurality of blocking portions 110 con-
figured to block movement of the spacers 204, and the
orthographic projection of each blocking portion 110 on the
first base substrate 100 is located within the orthographic
projection of the black matrix 201 on the first base substrate
100. The plurality of blocking portions 110 comprises a first
blocking portion 110A and a second blocking portion 110B.
The first blocking portion 110A is located on one side of one
of the plurality of spacers 204 corresponding to the second
sub-pixel P2 close to the pixel electrode 104, and the second
blocking portion 110B is located on one side of the first
blocking portion 110A away from the one of the plurality of
spacers 204. In addition, the height of the second blocking
portion 110B is greater than the height of the first blocking
portion 110A. It should be understood that, in the present
disclosure, the height of a certain component may be under-
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stood as the length of the component extending in a direction
perpendicular to the surface of the first base substrate 100.

In the above embodiments, the first blocking portion
110A with a relative smaller height can block movement of
the spacer 204. Even if the spacer 204 crosses over the first
blocking portion 110A, the first blocking portion 110A also
produces a buffering effect and reduces movement speed of
the spacer 204, so that the second blocking portion 110B
with a relative greater height can more effectively block
movement of the spacer 204. In this way, the spacer 204 can
be more effectively blocked from moving to the light-
emitting region of the second sub-pixel P2, thereby prevent-
ing adverse effect of the spacer 204 on the second sub-pixel
P2.

In some embodiments, referring to FIG. 1A, the plurality
of blocking portions 110 of the second sub-pixel P2 further
comprises a third blocking portion 110C. The first blocking
portion 110A and the second blocking portion 110B are
located on a first side of the light-emitting region of the
second sub-pixel P2. The third blocking portion 110C is
located on a second side of the light-emitting region of the
second sub-pixel P2. The second side is opposite to the first
side. The third blocking portion 110C can block the spacer
204 in an adjacent second sub-pixels P2 located in the same
column as the second sub-pixel P2 from moving to the
light-emitting region of the second sub-pixel P2, thereby
further preventing the influence of the spacer 204 on the
second sub-pixel P2.

In some embodiments, the plurality of blocking portions
110 may be formed during the process of forming other
layers of the array substrate. The following description will
be made in conjunction with FIG. 4, FIG. 2A and FIG. 2B.

FIG. 4 is a schematic cross-sectional view taken along
D-D' shown in FIG. 1B.

As shown in FIG. 4, the first blocking portion 110A
comprises a first layer LY1, a second layer LY2, a third layer
LY3, a fourth layer LY4 and a fifth layer LYS which are
sequentially arranged on one side of the first base substrate
100. At least one of the second blocking portion 110B or the
third blocking portion 110C comprises a sixth layer LY6, a
seventh layer Y7, an eighth layer LY$, a ninth layer LY9,
a tenth layer is LY10 and an eleventh layer Y11 which are
sequentially arranged on the one side of the first base
substrate 100.

The first layer LY1, the seventh layer LY7 and the first
insulating layer 102 which is shown in FIG. 2B are located
in a same layer; the second layer LY2, the eighth layer LY8
and the pixel electrode 104 which is shown in FIG. 2B are
located in a same layer; the third layer LY3, the ninth layer
LY9 and the first electrode 105 which is shown in FIG. 2B
are located in a same layer; the fourth layer LY4, the tenth
layer LY10 and the second insulating layer 107 which is
shown in FIG. 2B are located in a same layer; the fifth layer
LYS5, the eleventh layer Y11 and the common electrode 109
which is shown in FIG. 2B are located in a same layer; and
the sixth layer LY 6 and the gate 101 which is shown in FIG.
2A are located in a same layer.

The embodiments of the present disclosure also provide a
manufacturing method of an array substrate. The manufac-
turing method comprises forming a plurality of data lines
and a plurality of sub-pixels on one side of a first base
substrate. The process of forming at least one of the plurality
of sub-pixels will be described below in conjunction with
FIG. 5.

FIG. 5 is a schematic flowchart showing a manufacturing
method of a sub-pixel according to an embodiment of the
present disclosure.
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At step 502, a gate is formed on one side of the first base
substrate.

At step 504, a first insulating layer is formed on one side
of the gate away from the first base substrate.

At step 506, an active layer is formed on one side of the
first insulating layer away from the gate.

At step 508, a pixel electrode is formed on one side of the
first insulating layer away from the first base substrate.

At step 510, a first electrode and a second electrode are
formed. For example, the first electrode and the second
electrode may be formed through a same patterning process.

The first electrode is located on one side of the active
layer and the pixel electrode away from the first base
substrate, and the first electrode is connected to the active
layer. In addition, the first electrode is in contact with the
pixel electrode.

The second electrode is spaced apart from the first elec-
trode, and the second electrode is connected to the active
layer and one of the plurality of data lines.

At step 512, a second insulating layer is formed on one
side of the pixel electrode, the first electrode and the second
electrode away from the first base substrate. The second
insulating layer defines a first opening, the orthographic
projection of the first opening on the first base substrate
partially overlaps with the orthographic projection of the
pixel electrode on the first base substrate, and partially
overlaps with the orthographic projection of the first elec-
trode on the first base substrate.

At step 514, a connection electrode and a common
electrode spaced from the connection electrode are formed.
For example, the common electrode and the connection
electrode may be formed through the same patterning pro-
cess.

Here, the connection electrode is in contact with both the
pixel electrode and the first electrode through the first
opening, and the common electrode is located on one side of
the second insulating layer away from the pixel electrode.

In the array substrate formed by the above embodiments,
on one hand, the distance between the pixel electrode and
the common electrode is reduced, which increases the stor-
age capacitance of the sub-pixel and reduces the vertical
crosstalk of the array substrate. On the other hand, the first
electrode is in contact with the pixel electrode, and both the
first electrode and the pixel electrode are in contact with the
connection electrode in the first opening, which increases a
contact area between the first electrode and the pixel elec-
trode and reduces a resistance between the first electrode and
the pixel electrode, thereby improving the driving capability
of the sub-pixel and improving the display effect of the array
substrate.

In some implementations, the second insulating layer may
be formed in the following manner. First, an insulating
material layer covering the pixel electrode, the first electrode
and the second electrode is formed. Then, a mask with a
third opening is formed on one side of the insulating material
layer away from the first base substrate. Afterwards, the
insulating material layer is patterned using the mask to
obtain the second insulating layer with the first opening.

The above mask may be manufactured by using a mask
available without additionally increasing the number of
masks, which facilitates the implementation of the process.

When the display panel is driven to display, a gate
scanning signal is written to the gate line row by row, and
a data voltage signal is written to the data line at the same
time, so that the sub-pixels in the display panel are lit row
by row.
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The gate scanning signal is provided by a gate driving
circuit, and the data voltage signal is provided by a source
driving circuit. In some embodiments, the gate driving
circuit may be integrated in a gate driving chip, and the
source driving circuit may be integrated in a source driving
chip. In other embodiments, in order to reduce the number
of chips and realize a narrow bezel or zero bezel, the gate
driving circuit may be integrated in the array substrate. The
gate driving circuit comprises a plurality of cascade shift
register units integrated in the array substrate, the plurality
of shift register units is connected to a plurality of gate lines
in one-to-one correspondence. Each shift register unit is
configured to provide agate scanning signal for agate line
connected to this shift register unit.

In order to more explicitly explain how the shift register
unit realizes the output of the gate scanning signal, descrip-
tion will be made below in conjunction with some examples
of the shift register unit.

FIGS. 6-8 are schematic structure views showing a shift
register unit according to some embodiments of the present
disclosure.

In some embodiments, as shown in FIG. 6, the shift
register unit comprises an input sub-circuit 1, an output
sub-circuit 2, a pull-up reset sub-circuit 3 and an output reset
sub-circuit 4. The input sub-circuit 1 charges the pull-up
node PU in response to an input signal input by the signal
input terminal INPUT. The output sub-circuit 2 outputs a
clock signal input by the clock signal terminal CLK through
the signal output terminal OUTPUT, in response to the
potential of the pull-up node PU. The pull-up reset sub-
circuit 3 resets the pull-up node PU in response to a pull-up
reset signal output by the pull-up reset signal terminal
RESET_PU, for example, resets the potential of the pull-up
node PU to a low level. The output reset sub-circuit 4 resets
the signal output terminal OUTPUT in response to an output
reset signal, for example, resets the potential of the signal
output terminal OUTPUT to a low level.

In some embodiments, as shown in FIG. 6, the input
sub-circuit 1 comprises a first transistor M1, the pull-up reset
sub-circuit 3 comprises a second transistor M2, the output
sub-circuit 2 comprises a third transistor M3 and a storage
capacitor C, and the output reset sub-circuit 4 comprises a
fourth transistor M4. The gate and the source of the first
transistor M1 are connected to the signal input terminal
INPUT, and the drain of the first transistor M1 is connected
to the pull-up node PU. The gate of the second transistor M2
is connected to the pull-up reset signal terminal RESET_PU,
the source of the second transistor M2 is connected to the
pull-up node PU, and the drain of the second transistor M2
is connected to the low-level signal terminal VSS. The gate
of the third transistor M3 is connected to the pull-up node
PU, the source of the third transistor M3 is connected to the
clock signal terminal CLK, and the drain of the third
transistor M3 is connected to the signal output terminal
OUTPUT. The first terminal of the storage capacitor C is
connected to the pull-up node PU, and the second terminal
of the storage capacitor C is connected to the signal output
terminal OUTPUT. The gate of the fourth transistor M4 is
connected to the output reset signal terminal RESET_OUT-
PUT, the source of the fourth transistor M4 is connected to
the signal output terminal OUTPUT, and the drain of the
fourth transistor M4 is connected to the low-level signal
terminal VSS.

The operation process of the shift register unit shown in
FIG. 6 will be described below.

In an input stage, the signal input terminal INPUT is
written with a high-level signal, and the first transistor M1
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is turned on. The high-level signal pulls up the potential of
the pull-up node PU, and charges the storage capacitor C.

In an output stage, since the potential of the pull-up node
PU is pulled up in the input stage, the third transistor M3 is
turned on, and the high-level signal input by the clock signal
terminal CLK is output to a gate line connected to the shift
register unit through the signal output terminal OUTPUT.

In a reset stage, a high-level signal is input to the output
reset signal terminal RESET_OUTPUT, the fourth transistor
M4 is turned on, and the low-level signal input by the
low-level signal terminal VSS pulls down the potential of
output of the signal output terminal OUTPUT. A high-level
signal is input to the pull-up reset signal terminal
RESET_PU, the second transistor M2 is turned on, and the
potential of the pull-up node PU is pulled down by a
low-level signal input by the low-level signal terminal VSS.
In this way, the pull-up node PU and the signal output
terminal OUTPUT are reset.

It should be noted that, in some embodiments, the shift
register unit may not be provided with the output reset
sub-circuit 4. In the reset stage, after the pull-up node PU is
reset, the potential of the pull-up node PU is at a low level,
the third transistor M3 is turned off at this time, and the
signal output terminal OUTPUT no longer outputs the
high-level signal input by the clock signal terminal CLK,
thereby realizing the reset of the signal output terminal
OUTPUT.

In some embodiments, in the gate driving circuit com-
prising the above shift register unit, the signal output ter-
minal OUTPUT of a shift register unit of a stage is con-
nected to the pull-up reset signal terminal RESET_PU of a
shift register unit of a former stage and connected to the
signal input terminal INPUT of a stage shift register unit of
a latter stage.

In other embodiments, as shown in FIG. 7, in addition to
the input sub-circuit, the output sub-circuit, and the pull-up
reset sub-circuit described above, the shift register unit
further comprises a first pull-down control sub-circuit, a
second pull-down control sub-circuit circuit, a first pull-
down sub-circuit, a second pull-down sub-circuit, a first
noise reduction sub-circuit, a second noise reduction sub-
circuit, a discharge sub-circuit, a first auxiliary sub-circuit,
and a second auxiliary sub-circuit. In response to a signal
input by the signal terminal STVO, the discharge circuit
discharges the pull-up node PU through a low-level signal
input by the low-level signal terminal VGL. The first pull-
down control sub-circuit and the second pull-down control
sub-circuit have a same structure, a same function and
operate in a time-sharing manner. Similarly, the first pull-
down sub-circuit and the second pull-down sub-circuit have
a same structure and a same function, the first auxiliary
sub-circuit and the second auxiliary sub-circuit have a same
structure and a same function, and the first noise reduction
sub-circuit and the second noise reduction sub-circuit have
a same structure and a same function. The input sub-circuit,
the output sub-circuit, and the pull-up reset sub-circuit have
the same structure and function as described above and will
not be described in detail here.

The first auxiliary sub-circuit and the second auxiliary
sub-circuit pull down the potentials of the first pull-down
node PD1 and the second pull-down node PD2 through a
low-level signal respectively, in response to an input signal
input by the signal input terminal INPUT. The first pull-
down control sub-circuit controls the potential of the first
pull-down node PD1 in response to a first power supply
voltage input by the first power supply voltage signal
terminal VDDO, and the second pull-down control sub-
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circuit controls the potential of the second pull-down node
PD2 in response to a second power supply voltage input by
the second power supply voltage signal terminal VDDE. In
response to the potential of the pull-up node PU, the first
pull-down sub-circuit pulls down the potentials of the first
pull-down node PD1 and the first pull-down control node
PD_CNI1 through a low-level signal input by the low-level
signal terminal VGL. In response to the potential of the
pull-up node PU, the second pull-down sub-circuit pulls
down the potentials of the second pull-down node PD2 and
the second pull-down control node PD_CN2 through a
low-level signal input by the low-level signal terminal VGL.
In response to the potential of the first pull-down node PD1,
the first noise reduction sub-circuit performs noise reduction
on the pull-up node PU and the signal output by the signal
output terminal OUTPUT through a low-level signal input
by the low-level signal terminal VGL.

In some embodiments, as shown in FIG. 7, the first
pull-down control sub-circuit and the second pull-down
control sub-circuit each comprise a fifth transistor and a
ninth transistor. The fifth transistors in the first pull-down
control sub-circuit and in the second control sub-circuit are
represented by M5 and M5' respectively, and the ninth
transistors in the first pull-down control sub-circuit and in
the second control sub-circuit are represented by M9 and
M9' respectively. The first pull-down sub-circuit and the
second pull-down sub-circuit each comprise a sixth transis-
tor and an eighth transistor. The sixth transistors in the first
pull-down sub-circuit and the second pull-down sub-circuit
are represented by M6 and M6' respectively, and the eighth
transistors in the first pull-down sub-circuit and the second
pull-down sub-circuit are represented by M8 and MS§'
respectively. The first noise reduction sub-circuit and the
second noise reduction sub-circuit each comprise a tenth
transistor and an eleventh transistor. The tenth transistors in
the first noise reduction sub-circuit and the second noise
reduction sub-circuit are represented by M10 and M10'
respectively, and the eleventh transistors in the first noise
reduction sub-circuit and the second noise reduction sub-
circuit are represented by M11 and M11' respectively. The
discharge sub-circuit comprises a seventh transistor M7. The
first auxiliary sub-circuit and the second auxiliary sub-
circuit each comprise a sixth transistor, which is represented
by M16 and M16' respectively.

Referring to FIG. 7, the gate, and the source of the first
transistor M1 are connected to the signal input terminal
INPUT, and the drain of the first transistor M1 is connected
to the pull-up node PU. The gate of the second transistor M2
is connected to the pull-up reset signal terminal RESET_PU,
the source of the second transistor M2 is connected to the
pull-up node PU, and the drain of the second transistor M2
is connected to the low-level signal terminal VGL. The gate
of the third transistor M3 is connected to the pull-up node
PU, the source of the third transistor M3 is connected to the
clock signal terminal CLK, and the drain of the third
transistor M3 is connected to the signal output terminal
OUTPUT. The first terminal of the storage capacitor C is
connected to the pull-up node PU, and the second terminal
of the storage capacitor C is connected to the signal output
terminal OUTPUT. The gate and the source of the ninth
transistor M9 are both connected to the first power supply
voltage terminal VDDO, and the drain of the ninth transistor
M9 is connected to the first pull-down control node
PD_CNI1. The gate of the fifth transistor M5 is connected to
the first pull-down control node PD_CN1, the source of the
fifth transistor M5 is connected to the first power supply
voltage terminal VDDO, and the drain of the fifth transistor
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MS is connected to the first pull-down node PD1. The gate
and the source of the ninth transistor M9' are both connected
to the second power supply voltage terminal VDDE, and the
drain of the ninth transistor M9' is connected to the second
pull-down control node PD_CN2. The gate of the fifth
transistor M5' is connected to the second pull-down control
node PD_CN2, the source of the fifth transistor M5' is
connected to the second power supply voltage terminal
VDDE, and the drain of the fifth transistor M5' is connected
to the second pull-down node PD2. The gate of the sixth
transistor M6 is connected to the pull-up node PU, the
source of the sixth transistor M6 is connected to the first
pull-down node PD1, and the drain of the sixth transistor M6
is connected to the low-level signal terminal VGL. The gate
of the eighth transistor M8 is connected to the pull-up node
PU, the source of the eighth transistor M8 is connected to the
first pull-down control node PD_CN1, and the drain of the
eighth transistor M8 is connected to the low-level signal
terminal VGL. The gate of the sixth transistor M6' is
connected to the pull-up node PU, the source of the sixth
transistor M6' is connected to the second pull-down node
PD2, and the drain of the sixth transistor M6' is connected
to the low-level signal terminal VGL. The gate of the eighth
transistor M8' is connected to the pull-up node PU, the
source of the eighth transistor M8' is connected to the second
pull-down control node PD_CN2, and the drain of the eighth
transistor M8' is connected to the low-level signal terminal
VGL. The gate of the tenth transistor M10 is connected to
the first pull-down node PD1, the source of the tenth
transistor M10 is connected to the pull-up node PU, and the
drain of the tenth transistor M10 is connected to the low-
level signal terminal VGL. The gate of the eleventh tran-
sistor M11 is connected to the first pull-down node PD1, the
source of the eleventh transistor M11 is connected to the
signal output terminal OUTPUT, and the drain of the elev-
enth transistor M11 is connected to the low-level signal
terminal VGL. The gate of the tenth transistor M10' is
connected to the second pull-down node PD2, the source of
the tenth transistor M10' is connected to the pull-up node
PU, and the drain of the tenth transistor M10' is connected
to the low-level signal terminal VGL. The gate of the
eleventh transistor M11' is connected to the second pull-
down node PD2, the source of the eleventh transistor M11'
is connected to the signal output terminal OUTPUT, and the
drain of the eleventh transistor M11' is connected to the
low-level signal terminal VGL. The gate of the seventh
transistor M7 is connected to the signal terminal STV0, the
source of the seventh transistor M7 is connected to the
pull-up node PU, and the drain of the seventh transistor M7
is connected to the low-level signal terminal VGL. The gate
of the sixteenth transistor M16 is connected to the signal
input terminal INPUT, the source of the sixteenth transistor
M16 is connected to the first pull-down node PD1, and the
drain of the sixteenth transistor M16 is connected to the
low-level signal terminal VGL. The gate of the sixteenth
transistor M16' is connected to the signal input terminal
INPUT, the source of the sixteenth transistor M16' is con-
nected to the second pull-down node PD2, and the drain of
the sixteenth transistor M16' is connected to the low-level
signal terminal VGL.

The fifth transistor M5 and the ninth transistor M9 con-
stitute the first pull-down control sub-circuit, the fifth tran-
sistor M5' and the ninth transistor M9' constitute the second
pull-down control sub-circuit, and the first pull-down con-
trol sub-circuit and the second pull-down control sub-circuit
operate in a time-sharing manner, that is, operating in turns.
The first noise reduction sub-circuit constituted by the tenth
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transistor M10 and the eleventh transistor M11 is controlled
by the first pull-down control sub-circuit, the second noise
reduction sub-circuit constituted by the tenth transistor M10'
and the eleventh transistor M11' is controlled by the second
pull-down control sub-circuit, and the first noise reduction
sub-circuit and the second noise reduction sub-circuit also
operate in a time-sharing manner.

The operation principles of the first pull-down control
sub-circuit and the second pull-down control sub-circuit are
the same, and the operation principles of the first noise
reduction sub-circuit and the second noise reduction sub-
circuit are the same. The operation principles of the shift
register unit will be described below only during operation
of the first pull-down control sub-circuit and the first noise
reduction sub-circuit.

In a discharge stage, that is, before the display of one
frame, a high-level signal is input to the signal terminal
STVO0, and the seventh transistor M7 is turned on. The
pull-up node PU is discharged by the low-level signal input
by the low-level signal terminal VGL, which prevents
abnormal display caused by the residual charge of the
pull-up node PU.

In an input stage, a high-level signal is input to the signal
input terminal INPUT, and the first transistor M1 is turned
on. The potential of the pull-up node PU is pulled up by a
high-level signal, and the storage capacitor C is charged.

In an output stage, since the potential of the pull-up node
PU is pulled high in the input stage, the third transistor M3
is turned on. The high-level signal input by the clock signal
terminal CLK is output to a corresponding gate line through
the signal output terminal OUTPUT.

In a reset stage, a high-level signal is input to the pull-up
reset signal terminal RESET_PU, and the second transistor
M2 is turned on. The pull-up node PU is reset by pulling
down the potential of the pull-up node PU by a low-level
signal input by the low-level signal terminal VGL. Since the
potential of the pull-up node PU is pulled down, the third
transistor M3 is turned off, and the signal output terminal
OUTPUT and the cascade signal output terminal OUT_C
each no longer output a high-level signal. At the same time,
the first pull-down control node PD_CN1 and the first
pull-down node PD1 each is of a high-level signal, and the
tenth transistor M10 and the eleventh transistor M11 are
turned on, thereby performing noise reduction on the pull-up
node PU and the signal output terminal OUTPUT until the
next frame starts and the potential of the pull-up node PU is
pulled up again.

In some embodiments, as shown in FIG. 8, in order to
reduce the load of the signal output terminal OUTPUT, the
shift register is further provided with a cascade sub-circuit.
In response to the potential of the pull-up node PU, the
cascade sub-circuit outputs the clock signal input by the
clock signal terminal CLK through the cascade signal output
terminal OUT_C. A same signal is output by the cascade
signal output terminal OUT_C and the signal output termi-
nal OUTPUT. For example, the cascade signal output ter-
minal OUT_C outputs a high-level signal to the pull-up reset
signal terminal RESET_PU of a shift register unit of a
former stage, and the signal input terminal INPUT of a shift
register unit of a latter stage. The cascade sub-circuit com-
prises a thirteenth transistor M13, the gate of the thirteenth
transistor M13 is connected to the pull-up node PU, the
source of the thirteenth transistor M13 is connected to the
clock signal terminal CLK, and the drain of the thirteenth
transistor M13 is connected to the cascade signal terminal
OUT_C. In addition, the first noise reduction sub-circuit and
the second noise reduction sub-circuit are also provided with
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a twelfth transistor, which is presented by M12 and M12'
respectively. The twelfth transistor is configured to perform
noise reduction on the signal output by the cascade signal
output terminal OUT_C. The gate of the twelfth transistor
M12 is connected to the first pull-down node PD1, the
source of the twelfth transistor M12 is connected to the
cascade signal output terminal OUT_C, and the drain of the
twelfth transistor M12 is connected to the low-level signal
terminal LVGL. The gate of the twelfth transistor M12' is
connected to the second pull-down node PD2, the source of
the twelfth transistor M12' is connected to the cascade signal
output terminal OUT_C, and the drain of the twelfth tran-
sistor M12' is connected to the low-level signal terminal
LVGL.

The load of the signal output terminal OUTPUT can be
reduced by providing the cascade sub-circuit, which pre-
vents the gate scanning signal output by the signal output
terminal OUTPUT from being affected.

For the gate drive circuit using the above shift register
unit, as shown in FIG. 8, the cascade signal output terminal
OUT_C of the shift register unit of a stage is connected to
the pull-up reset signal terminal RESET_PU of a shift
register of a former stage, and the signal input terminal
INPUT of a shift register unit of a latter stage. It should be
understood that, the above shift register unit may not be
provided with the cascade sub-circuit, in this case, the signal
output terminal OUTPUT of the shift register unit of the
stage is connected to the pull-up reset signal terminal
RESET_PU of a shift register of a former stage, and the
signal input terminal INPUT of a shift register unit of a latter
stage.

In addition, compared to FIG. 7, in FIG. 8, the drains of
the eleventh transistors M11 and M11' are connected to the
low-level signal terminal VGL, and the drains of other
transistors required to be connected to a low-level signal
terminal are connected to the low-level signal terminal
LVGL.

Hereto, various embodiments of the present disclosure
have been described in detail. Some details well known in
the art are not described to avoid obscuring the concept of
the present disclosure. According to the above description,
those skilled in the art would fully know how to implement
the technical solutions disclosed herein.

Although some specific embodiments of the present dis-
closure have been described in detail by way of examples,
those skilled in the art should understand that the above
examples are only for the purpose of illustration and are not
intended to limit the scope of the present disclosure. It
should be understood by those skilled in the art that modi-
fications to the above embodiments and equivalently sub-
stitution of part of the technical features can be made
without departing from the scope and spirit of the present
disclosure. The scope of the disclosure is defined by the
following claims.

What is claimed is:

1. An array substrate, comprising a first base substrate, a
plurality of data lines, and a plurality of sub-pixels con-
nected to the plurality of data lines, at least one of the
plurality of sub-pixels comprising:

a first insulating layer located on one side of the first base

substrate;

a gate located between the first base substrate and the first

insulating layer;

an active layer located on one side of the first insulating

layer away from the gate;

a pixel electrode located on one side of the first insulating

layer away from the first base substrate;
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a first electrode located on one side of both the active
layer and the pixel electrode away from the first base
substrate, wherein the first electrode is connected to the
active layer and in contact with the pixel electrode;

a second electrode spaced apart from the first electrode,
and connected to the active layer and a data line of the
plurality of data lines;

a second insulating layer located on one side of the pixel
electrode, the first electrode and the second electrode
away from the first base substrate, and defining a first
opening, wherein an orthographic projection of the first
opening on the first base substrate partially overlaps
with an orthographic projection of the pixel electrode
on the first base substrate, and partially overlaps with
an orthographic projection of the first electrode on the
first base substrate;

a connection electrode in contact with the pixel electrode
and the first electrode through the first opening,
wherein the connection electrode is at least partially
located in the first opening; and

a common electrode located on one side of the second
insulating layer away from the pixel electrode and
spaced apart from the connection electrode;

wherein:

the plurality of sub-pixels comprises a plurality of rows of
sub-pixels;

the array substrate further comprises a plurality of com-
mon voltage lines connected to the plurality of rows of
sub-pixels, and a common voltage line of the plurality
of common voltage lines is configured to apply a
common voltage to the common electrode;

the common voltage line comprises a first common volt-
age line portion, a second common voltage line portion
and a third common voltage line portion, the third
common voltage line portion is located between the
first common voltage line portion and the second
common voltage line portion, the third common volt-
age line portion is adjacent to the first common voltage
line portion and the second common voltage line por-
tion respectively, a length of the second common
voltage line portion in a first direction perpendicular to
a second direction in which the common voltage line
extends is greater than a length of the first common
voltage line portion in the first direction, and the length
of the first common voltage line portion in the first
direction is greater than a length of the third common
voltage line portion in the first direction; and

the common electrode is in contact with the second
common voltage line portion through a second opening
of the second insulating layer.

2. The array substrate according to claim 1, wherein
common electrodes of a part of the plurality of sub-pixels are
connected to each other, and common electrodes of remain-
ing sub-pixels of the plurality of sub-pixels are spaced apart
from each other.

3. The array substrate according to claim 2, wherein the
plurality of sub-pixels comprises a plurality of columns of
sub-pixels, the part of the sub-pixels comprises at least one
column of sub-pixels of the plurality of columns of sub-
pixels, each column of sub-pixels of the at least one column
of sub-pixels comprises two adjacent sub-pixels, and two
common electrodes of the two adjacent sub-pixels are con-
nected through a common electrode connector.

4. The array substrate according to claim 3, wherein the
plurality of sub-pixels comprises a plurality of rows of
sub-pixels, and two gates of two adjacent sub-pixels in each
row of sub-pixels of the plurality of rows of sub-pixels are
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connected through a gate connector, wherein the gate con-
nector partially overlaps with the common electrode con-
nector and the data line.

5. The array substrate according to claim 4, wherein the
data line extends in a first direction and comprises:

a first data line portion not overlapping with the gate

connector; and

a second data line portion adjacent to the first data line

portion and partially overlapping with the gate connec-
tor, wherein a length of the second data line portion in
a second direction perpendicular to the first direction is
greater than a length of the first data line portion in the
second direction.

6. The array substrate according to claim 4, wherein the
data line extends along a first direction, and an angle
between an extending direction of the gate connector and the
first direction is greater than or equal to 45 degrees and
smaller than 90 degrees.

7. The array substrate according to claim 5, wherein a
ratio of the length of the second data line portion in the
second direction to the length of the first data line portion in
the second direction is greater than 1 and smaller than or
equal to 1.4.

8. The array substrate according to claim 3, wherein:

the plurality of columns of sub-pixels comprises a plu-

rality of columns of first sub-pixels configured to emit
light of a first color, a plurality of columns of second
sub-pixels configured to emit light of a second color,
and a plurality of columns of third sub-pixels config-
ured to emit light of a third color, two adjacent columns
of third sub-pixels of the plurality of columns of third
sub-pixels are spaced apart by one column of first
sub-pixels of the plurality of columns of first sub-pixels
and one column of second sub-pixels of the plurality of
columns of second sub-pixels, and the first color, the
second color and the third color are different from each
other; and

the at least one column of sub-pixels comprises two or

more columns of third sub-pixels of the plurality of
columns of third sub-pixels.

9. The array substrate according to claim 8, wherein two
adjacent rows of third sub-pixels in the two or more rows of
third sub-pixels are spaced apart by one column of third
sub-pixels other than the two or more columns of third
sub-pixels of the plurality of columns of third sub-pixels.

10. The array substrate according to claim 3, wherein the
two common electrodes are integrally provided with the
common electrode connector.

11. The array substrate according to claim 1, wherein:

each of the plurality of common voltage lines is config-

ured to apply the common voltage to common elec-
trodes of a corresponding row of sub-pixels of the
plurality of rows of sub-pixels; and the array substrate
further comprises:

a first alignment layer located on one side of the common

electrode away from the first base substrate,

the second insulating layer of each sub-pixel in each row

of sub-pixels of the plurality of rows of sub-pixels
defines second opening, and

the common electrode of each sub-pixel in each row of

sub-pixels is in contact with a common voltage line of
the plurality of common voltage lines corresponding to
each row of sub-pixels and in contact with the first base
substrate through the second opening.

12. The array substrate according to claim 11, wherein the
plurality of common voltage lines and the gate are located in
a same layer.
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13. The array substrate according to claim 1, wherein the
common electrode comprises:

a first electrode portion having a slit, the first electrode
portion being located on one side of the connection
electrode away from the gate; and

a second electrode portion adjacent to the first electrode
portion and not having a slit, the second electrode
portion being located on one side of the connection
electrode away from the data line.

14. A display device, comprising the array substrate

according to claim 1.

15. The display device according to claim 14, further
comprising a color filter substrate arranged opposite to the
array substrate, the color filter substrate comprising:

a second base substrate;

a black matrix and a light filter layer which are located on
one side of the second base substrate close to the array
substrate, wherein the light filter layer comprises a
plurality of light filter units, and adjacent light filter
units of the plurality of light filter units are spaced apart
by the black matrix;

a planarization layer located on one side of the black
matrix and the light filter layer close to the array
substrate; and

a plurality of spacers located between the planarization
layer and the array substrate, wherein an orthographic
projection of each of the plurality of spacers on the
second base substrate is located within an orthographic
projection of the black matrix on the second base
substrate.

16. The display device according to claim 15, wherein:

the plurality of sub-pixels comprises a plurality of col-
umns of first sub-pixels configured to emit light of a
first color, a plurality of columns of second sub-pixels
configured to emit light of a second color, and a
plurality of columns of third sub-pixels configured to
emit light of a third color and the first color, the second
color and the third color are different from each other;
and

a region of each first sub-pixel of the plurality of columns
of first sub-pixels, a region of each second sub-pixel of
the plurality of columns of second sub-pixels and a
region of each third sub-pixel of the plurality of col-
umns of third sub-pixels not covered by the black
matrix each is a light-emitting region, and an area of the
light-emitting region of each second sub-pixel is
smaller than an area of the light-emitting region of each
first sub-pixel and an area of the light-emitting region
of each third sub-pixel.

17. A display device, comprising an array substrate, the
array substrate comprising a first base substrate, a plurality
of data lines, and a plurality of sub-pixel connected to the
plurality of data lines, at least one of the plurality of
sub-pixels comprising:

a first insulating layer located on one side of the first base

substrate;

a gate located between the first base substrate and the first
insulating layer;

an active layer located on one side of the first insulating
layer away from the gate;

a pixel electrode located on one side of the first insulating
layer away from the first base substrate;

a first electrode located on one side of both the active
layer and the pixel electrode away from the first base
substrate, wherein the first electrode is connected to the
active layer and in contact with the pixel electrode;
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a second electrode spaced apart from the first electrode,
and connected to the active layer and a data line of the
plurality of data lines;

a second insulating layer located on one side of the pixel
electrode, the first electrode and the second electrode
away from the first base substrate, and defining a first
opening, wherein an orthographic projection of the first
opening on the first base substrate partially overlaps
with an orthographic projection of the pixel electrode
on the first base substrate, and partially overlaps with
an orthographic projection of the first electrode on the
first base substrate;

a connection electrode in contact with the pixel electrode
and the first electrode through the first opening,
wherein the connection electrode is at least partially
located in the first opening; and

a common electrode located on one side of the second
insulating layer away from the pixel electrode and
spaced apart from the connection electrode, wherein
the common electrode and the connection electrode are
located in a same a layer;

the display device further comprising a color filter sub-
strate arranged opposite to the array substrate, the color
filter substrate comprising:

a second base substrate;

a black matrix and a light filter layer which are located on
one side of the second base substrate close to the array
substrate, wherein the light filter layer comprises a
plurality of light filter units, and adjacent light filter
units of the plurality of light filter units are spaced apart
by the black matrix;

a planarization layer located on one side of the black
matrix and the light filter layer close to the array
substrate; and

a plurality of spacers located between the planarization
layer and the array substrate, wherein an orthographic
projection of each of the plurality of spacers on the
second base substrate is located within an orthographic
projection of the black matrix on the second base
substrate;

wherein the plurality of sub-pixels comprises a plurality
of columns of first sub-pixels configured to emit light
of a first color, a plurality of columns of second
sub-pixels configured to emit light of a second color,
and a plurality of columns of third sub-pixels config-
ured to emit light of a third color and the first color, the
second color and the third color are different from each
other;

wherein a region of each first sub-pixel of the plurality of
columns of first sub-pixels, a region of each second
sub-pixel of the plurality of columns of second sub-
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pixels and a region of each third sub-pixel of the
plurality of columns of third sub-pixels not covered by
the black matrix each is a light-emitting region, and an
area of the light-emitting region of each second sub-
pixel is smaller than an area of the light-emitting region
of each first sub-pixel and an area of the light-emitting
region of each third sub-pixel; and

wherein a second sub-pixel of the plurality of columns of
second sub-pixels further comprises a plurality of
blocking portions, and an orthographic projection of
each of the plurality of blocking portions is located
within the orthographic projection of the black matrix
on the first base substrate, the plurality of blocking
portions comprising:

a first blocking portion located on one side of one of the
plurality of spacers corresponding to the second sub-
pixel close to the pixel electrode;

a second blocking portion located on one side of the first
blocking portion away from the one of the plurality of
spacers, wherein a height of the second blocking por-
tion is greater than a height of the first blocking portion;
and

a third blocking portion located on a second side of the
light-emitting region, wherein the second side is oppo-
site to the first side,

wherein a region of the second sub-pixel not covered by
the black matrix is a light-emitting region, and the first
blocking portion and the second blocking portion are
located on a first side of the light-emitting region.

18. The display device according to claim 17, wherein:

the first blocking portion comprises a first layer, a second
layer, a third layer, a fourth layer and a fifth layer
sequentially arranged on the one side of the first base
substrate;

at least one of the second blocking portion or the third
blocking portion comprises a sixth layer, a seventh
layer, an eighth layer, a ninth layer, a tenth layer and an
eleventh layer sequentially arranged on the one side of
the first base substrate; and

the first layer, the seventh layer and the first insulating
layer are located in a same layer, the second layer, the
eighth layer and the pixel electrode are located in a
same layer, the third layer, the ninth layer and the first
electrode are located in a same layer, the fourth layer,
the tenth layer and the second insulating layer are
located in a same layer, the fifth layer, the eleventh
layer and the common electrode are located in a same
layer, and the sixth layer and the gate are located in a
same layer.



